Modulation of induced resistance to adriamycin in two human breast cancer cell lines with tamoxifen or perhexiline maleate.
The clinical utility of adriamycin in the treatment of patients with metastatic breast cancer is often-limited by the development of drug resistance. It has been recognized that in addition to the development of primary resistance against adriamycin, malignant cells can simultaneously develop cross-resistance to other agents. An adriamycin-resistant human breast cancer cell line (MCF 7Ad) was developed by exposing the parent line (MCF 7) to gradually increasing concentrations of adriamycin while the cells were being grown in monolayer. Using these lines in a clonogenic assay, the relative drug sensitivities to adriamycin, vinblastine, melphalan, 5-fluorouracil and methotrexate were studied. MCF 7Ad was 12.5-fold more resistant to adriamycin than MCF 7 and 500-fold cross-resistant to vinblastine. There was no cross-resistance to melphalan, 5-fluorouracil or methotrexate. The resistance of MCF 7Ad was decreased by simultaneous exposure to tamoxifen (by a factor of 3.33) or perhexiline maleate (by a factor of 7.50). This decreased resistance was evidenced by a shift to the left of the sensitivity curves. However, there was no consistent change in the sensitivity curves of MCF 7. At the selected concentration of tamoxifen and perhexiline maleate, the cloning efficiency of MCF 7 and MCF 7Ad was 80%-90% of control values in medium without tamoxifen, perhexiline maleate or cytotoxic drugs. The resistance of MCF 7Ad to adriamycin was associated with a lower accumulation of [14C]adriamycin than exhibited by the sensitive MCF 7 line. There was no consistent change in [14C]adriamycin accumulation in MCF 7 or MCF 7Ad when tamoxifen was added, but when perhexiline maleate was added the [14C] accumulation increased. These results suggest that the tamoxifen-induced change in MCF 7Ad adriamycin resistance was not due to an increase in the amount of cell-associated adriamycin, but rather to some other mechanism that increased the cytotoxicity of the adriamycin.